for ETS, no single measure has completely met all the criteria for an ideal ETS surrogate. To facilitate the study of the health effects of ETS exposure, an ideal marker or tracer of exposure to ETS should be unique (or nearly unique) to tobacco smoke, should be a constituent of tobacco smoke that is present in sufficient quantity so it can be measured even at low ETS levels, and should stand in a fairly constant ratio across brands of cigarettes to other tobacco smoke constituents (or contaminants) of interest. Reliable information needs to be obtained on the quantity, transport, and fate of such chemicals in ordinary indoor environments.
A majority of field studies have used RSP as an indicator of exposure to ETS because of the substantial emission of RSP in indoor spaces from tobacco combustion. ETS is the dominant contributor to the indoor levels of RSP. The total RSP, as measured by personal monitors, has been found to be substantially elevated for individuals who reported being exposed to ETS as compared with those who reported no such exposure. Both air monitoring and modeling clearly indicate that RSP concentrations will be elevated over background levels in indoor spaces when even low smoking rates occur. The importance of variation in the input parameters-such as room size, temperature, humidity, air exchange rate, and numbers of cigarettes smoked—should be noted when interpreting the data on the constituents of ETS obtained from personal monitors and indoor space monitors.
Biological Markers
In theory, dose of ETS to the tissues or organs could be measured directly through the use of biological markers that accurately indicate uptake in the tissues or organs. Optimal assessment of exposure to ETS should derive from measures made on physiological fluids of exposed persons. Several chemicals found in such fluids may be able to serve as biological markers of recent exposures. The criteria for acceptable biological markers are similar to those for measuring ETS in the external environment.
The biological markers that have been most useful for assessing recent exposures to ETS are nicotine and its metabolite, cotinine. Nicotine and cotinine derive virtually exclusively from tobacco products, of which tobacco smoke is the most important direct source. They can be identified and quantified in saliva, blood, or urine. Generally, the mean concentrations of nicotine